Single-phased spinel-related Ti 4+ 
Introduction
The lithium ferrite of the composition Li 0.5 Fe 2.5 O 4 adopts an inverse spinel structure in which all the Li + ions and 3/5 of the Fe 3+ ions occupy octahedral B-sites whilst the remaining Fe 3+ ions occupy tetrahedral A-sites [1] [2] [3] [4] [5] [6] . The material is extensively studied due to its technologically desirable electric and magnetic properties that are susceptible to modification on introducing suitable cationic substitutes for the Fe 3+ ions at the A-or/and B-sub-lattice [1] [2] [3] [4] [5] [6] . Conventional routes for synthesizing pure or cation-substituted Li 0.5 Fe 2.5 O 4 involve the use of high temperatures (≥1000ºC) that often affect the material's properties thereby limiting its technological usage [1] [2] [3] [4] [5] [6] [7] . For instance, the magnetization can be reduced at such temperatures due to the loss of lithium and oxygen and the subsequent precipitation of the weak ferromagnetic α-Fe 2 O 3 [2] . It has been shown that drawbacks of this kind could be avoided if the ferrites are synthesized at or below 850ºC [7] . For some time we have been trying to develop different processing schemes for synthesizing cation-substituted Li 0.5 Fe 2.5 O 4 at moderate temperatures [4] [5] [6] . In this paper we report on lowering the formation temperature of Ti 4+ -substituted Li 0.5 Fe 2.5 O 4 and its structural and magnetic characterization.
Experimental
A nominally (13%) Ti 4+ -substituted α-Fe 2 O 3 was prepared hydrothermally as described elsewhere [8] and mixed homogeneously in a ratio of 5: 1 with Li 2 CO 3 . The mixture was calcined in air for 12 h intervals at various temperatures in the ranges 300-850 °C followed by quenching in air. XRD data were recorded with a Siemens D5000 diffractometer using CuKα radiation. The program WinMProf was used for XRD Rietveld structural refinement [9] . Elemental analysis was done using the inductively-coupled plasma (ICP) method.
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Fe Mössbauer spectra were recorded at 298K in the standard transmission geometry using a 50 mCi 57 Co/Rh source. Isomer shifts are quoted relative to α-Fe. The thermal dependence of the magnetization was measured using a Faraday balance in a magnetic field of 1.5T at a heating rate of 4K/min and a relative accuracy better than 1%.
Results and Discussions
The X-ray powder diffraction patterns recorded from the mixtures of Ti-substituted α-Fe 2 O 3 and Li 2 CO 3 mixture after calcination at different temperatures are shown in figure. 1. No reaction between the precursors was induced when the mixture was heated at 300°C or 400°C (12h). Further heating at 500°C (12h) resulted in forming a small amount of the α-LiFeO 2 cubic phase whose most intense XRD peak is at ca. 43.5º 2θ [3] . Further heating at 600°C and then 700°C (12h) resulted in weak peaks that are indexed to a spinel Li 0. Assuming spherical crystallites, the ferrite particles will have a surface to volume ratio of 2: 3. A simple model in which two partly overlapping sextets, corresponding to Fe ions at both the A-and B-sites, was used to fit the Mössbauer spectrum as shown elsewhere [2, 6, 13] . This has resulted in the two distinct sets of the hyperfine parameters of table 3. The outer sextet, with the larger isomer shift and hyperfine magnetic field, was assigned to the B-site [6] . shows that the insertion of Ti 4+ ions in the inverse spinel structure leads to no deviation from cubic symmetry at both sub-lattices [3] [4] [5] [6] . However, the values of the hyperfine magnetic field H eff on both sites are slightly smaller than those of Li 0.5 Fe 2.5 O 4 [1, 13] . This is related to the presence of the non- [6] . This is clearly a manifestation of the weaker Fe A -O-Fe B exchange interaction. Finally, we assert that the present experimentally-deduced structural model for Ti 4+ -substituted Li 0.5 Fe 2.5 O 4 is consistent with the one that we predicted elsewhere on purely theoretical grounds using atomistic and ab initio calculations [14] .
